Introduction
Barley (Hordeum vulgare L.) is a very ancient grain and is considered as a sacred grain in the Indian culture.
However, the area and production of barley decreased in India and most parts of the world upto the year 2000, mainly because of availability of higher yielding dwarf wheat genotypes and development of irrigation facilities.
But, the area of barley is more or less stabilized from past one decade in India, possibly because of increasing use of barley by the malt and food industry. Barley grain is one of the preferred grain for making malt due to its attached husk and relatively better enzymatic activity as compared to other grains. The malt made from barley is mainly used for brewing and some portion goes for making health foods. For brewing the protein content should be low (preferably between 9.0-11.0%), but for food and feed barley and food malt, it has always been desirable to have higher protein quantity and quality (See et al., 2002) .
Literature reports say that there is an inverse relationship between protein and starch content of barley grain, that means selecting higher protein genotypes may lead to lesser extract recovery from the malt (Griffey et al., 2010) .
A negative correlation between grain protein content and malt extract and a positive correlation between grain protein content and diastatic power have been reported (Wang et al., 2003) . The barley grain protein content is influenced by the genotype, growing conditions and cultural practices mainly nitrogen application (Zhang et al., 2001) .
Most of the studies conducted on barley grain have been conducted in temperate climates, where the crop gets a longer vegetative and grain filling period, whereas in case of sub-tropical climates of India the total crop duration 
Materials and methods
The experiment was conducted during the Rabi season had significantly higher protein content as compared to the best check RD 2668 and mean value of protein content was more than 14.0% dwb in all these genotypes.
Results and discussion
Out of these six genotypes, four genotypes (BCU 2241, BCU 5070, BK 306 and BK 316) were unique in the sense that, these had higher bold grain percentage (> 85%). Normally, higher protein content is associated with shrivelled grains due to inverse relationship between grain protein and starch content. One of the genotype, BK 316 had numerically highest bold grain percentage of 95.1% among all the genotypes tested. Grain number and thousand-grain weight (TGW) are considered to be the most important grain yield components in case of cereal crops including barley. Thousand grain weight is considered as an important parameter in case of two-row barleys as higher thousand grain weight is important contributing factor in addition to the higher tillering capacity for yield compensation as compared to six rowed varieties. Furthermore, the TGW trait is widely used as a standard indicator for grain development and quality and presently is limiting factor for six row barley in India.
Significant differences were observed for TGW in the genotypes tested during the year 2013. The genotypes BH 969, BHS 404, BK 306 and PL 867 had significantly higher TGW as compared to the best check DWRUB 52.
Statistical analysis :
To find out the effect of genotype and growing location, the data was analysed in Crop Stat 
(IRRI, Phillipines

Effect of location on protein content and other grain physical parameters:
There was significant effect of growing location on all the four parameters analysed for both the years (Table 2 and Table 4 ) have reported strong effect of growing environment on barley grain protein content. They suggested that in breeding programs best genotype is defined as one that has higher yield and stable across wider environments. In our study also, grain protein content is affected both by genotype as well as growing location. Therefore, there is a need to breed/develop genotypes with better stability of quality traits across the environments under sub-tropical climates.
Molecular marker based selections can be one of the ways to achieve grain protein stability (Cai et al., 2013 ) which may complement the conventional methods. 
Comparison of amino acid composition between BK 306
and DWRUB 52: Cereals provide a significant proportion of human and animal diets. However, the grains of most cereals species have a number of nutritional shortcomings and the primary problem is the low levels of essential amino acids, such as lysine and threonine in barley (Hansen et al., 2007) . Amino acid composition (mg/100 g protein) shown that maximum contribution is made by glutamic acid and glutamine followed by proline. The content of most of the amino acids is comparable among both the genotypes with minor differences. It is important to note that the value of lysine, the most limiting essential amino acid in cereals, was 3.36 g/100 g protein in BK 306 was comparable to DWRUB 52 (3.49 g/100 g protein). Dingle and McEwan (1972) reported that proline and glutamic acid accounted for the major increases in amino acids with increasing protein content, and cystine also contributed to a significant extent. However, in the present study it was true for proline and glutamic acid, not for cystine.
Malt quality analysis of selected high protein genotypes:
Three genotypes identified for moderately higher protein (> 11.0 %) were grown at Karnal and evaluated for malt quality parameters along with six checks ( content. The material identified in this study can be useful resources for food and malt (for food) barley improvement programme in the country as well as for basic studies related to grain protein accumulation under sub-tropical climates of India.
